Sodium-dependent uptake of taurine in encapsulated Staphylococcus aureus strain M.
A novel uptake system for the unusual sulfonated amino acid taurine was discovered in the prokaryote, encapsulated Staphylococcus aureus strain M. This strain has been shown previously to contain taurine in its capsular polysaccharide. Taurine uptake by whole cells incubated in buffer showed a saturable dependency upon Na+ and taurine uptake was itself a saturable process, stimulated by glucose, and markedly affected by temperature. No evidence was found for the inducibility of taurine uptake. In the presence of 10 mM NaCl Lineweaver-Burk plots revealed a Km of 42 microM and Vmax of 4.6 nmol/min per mg dry weight for taurine uptake at 37 degrees C. Increasing concentrations of Na+ decreased the Km of the system and appeared to increase the Vmax. Of various other cations tested only Li+ supported marked taurine uptake. Excess unlabelled taurine did not cause efflux of radioactivity taken up. Taurine was taken up into cold trichloroacetic acid-soluble material and did not chromatograph as taurine, indicating rapid metabolism during or closely following uptake. Taurine uptake appeared to occur via a highly specific system because amino acids representing the major known groups of amino acid transport systems in S. aureus did not inhibit taurine uptake, and uptake was only slightly diminished by the structurally closely related compounds hypotaurine and 3-amino-1-propane sulfonic acid. Sulfhydryl group reagents, electron transport inhibitors, an uncoupler and inhibitors of Na+-linked transport processes inhibited taurine uptake. A variety of other metabolic inhibitors had little effect on taurine uptake.